In connection with our program related with the synthesis o f anabolic structures without the unde sirable masculinizing effect o f the male horm one (essentially in women treatm ent), we found the conditions for a fast and easy preparation of [2,3-d]isoxazoles with different side chains. We de scribe here a short synthesis of 17a-pregna-2,4-dien-[2,3-d]isoxazol-17/?-ol (1) (Scheme 1). In view th at no spectroscopic data were available in the literature for these type of com pounds, assignments o f I3C N M R spectra were done for all the products synthesized and also for those needed as model com pounds. A prelimi nary study about steric requirements of one of the 
In connection with our program related with the synthesis o f anabolic structures without the unde sirable masculinizing effect o f the male horm one (essentially in women treatm ent), we found the conditions for a fast and easy preparation of [2,3-d] isoxazoles with different side chains. We de scribe here a short synthesis of 17a-pregna-2,4-dien- [2,3-d] isoxazol-17/?-ol (1) (Scheme 1). In view th at no spectroscopic data were available in the literature for these type of com pounds, assignments o f I3C N M R spectra were done for all the products synthesized and also for those needed as model com pounds. A prelimi nary study about steric requirements of one of the possible active centers was done by !H N M R and molecular mechanics.
The reaction yield for introduction of a side chain on a 17-keto steroid by a G rignard reaction is highly decreased due to the ability o f these com pounds to enolize. As the procedure described in literature [1] for the preparation of ethyllithium was o f low efficency, we decided to generate the re agent in situ by using lithium wire and ethyl bro mide under ultrasound influence [2] . U nder these conditions, the induction period dissapeared and very dry solvents were not necessary.
The first approxim ation for the construction of the heterocyclic ring was made using cholesterol as model. As com m on oxidation m ethods applied on 3-hydroxy A5 systems yielded im portant quantities of overoxidated com pounds like 8, we decided to use an alm ost stoichiometric am ount of Jones oxi dation reagent and to perform the reaction under nitrogen atmosphere. During oxidation and par ticularly using com pound 4, partial isomerization of the double bond gave a mixture of 3-keto-z/4 and 3-keto-zJ5 pregnanes. Complete isomerization of the m ixture was obtained by shaking it with basic alum ina or treatm ent with hydrochloric acid vapours.
Form ylation o f com pound 6 at C-2 afforded a unique isomer (7) which was transform ed to the isoxazolinic steroid using a previously reported procedure [3] .
The /?-keto aldehyde 7 may lead to two possible tautom eric enols (Scheme 2).
It has been proven that 2-hydroxymethylene17a-methyl-5a-androstan-17/?-ol-3-one (9) pres ents a high anabolic activity and low androgenic action [4] . In view of this, we decided to study the equilibrium mixture for the enolization of the dicarbonylic system o f ring A, in order to correlate structural factors with its biologic activity. It has been done by 'H N M R spectroscopy using com pounds 7, 10, and the 5-saturated analogues 11 and 12.
In cyclic 2-formylketones it would be expected that the equilibrium for the interconversion be tween structures like 7 -7 a and 7 -7b resulted low enough to allow the detection of the aldehydic pro ton of form 7 [5] . However, in our case, the keto aldehyde concentration was very low and there fore the aldehydic hydrogen was not observed. In addition, due to the fact that equilibria rate be tween 7 a and 7 b is too high for the time scale of the N M R experiment, the signal shown in the spectra was a weighted average between the contri bution of the signals of H a and H b o f both enolic species. From the observed average chemical shift of H a and H b (<50) the percentage o f 7 b at equilibria might be calculated by
where öa and <5b are the chemical shifts o f H a and H b respectively. Considering the 3-formylcamphor as a model, a value of 6.71 ppm was assigned to <Sb [6] ,
Taking into account the signal o f the aldehydic proton of the salicylaldehyde (9.80 ppm), the an isotropy of the benzene ring (0.31 ppm), and the double bond effect (0.37 ppm), a value o f 9.12 ppm was obtained for öa [7] . Sa = (9.80-0.31 -0 .3 7 ) ppm
The results are summarized in Table I . In a second step we studied the enols by m olecu lar mechanics. Calculations, perform ed on the pairs of enolic com pounds indicated greatest plan arity for those com pounds o f the pairs which are the most abundant in the mixture. These results prom pted us to assume that the heterocycle must be planar in order to achieve the biologic activity. The classification o f the signals in the bro ad band 'H decoupled 13C N M R spectra due to m eth yl, methylene, methine, or quaternary carbon was made by reference to spectra obtained by the DEPT technique.
Proton-proton connectivities were available from the two-dimensional hom onuclear RELA Y spectrum, while an heteronuclear COSY experi ment gave 'H -I3C connectivities. By combining the information available from these two kinds of spectra, and that from a NOESY experiment, it was possible to assign all proton resonances and those corresponding to C -l8, C -l9, C-4, C-2', C-8, and all the methylene carbons in the 13C-nm r spec trum.
To assign the remaining methine and quater nary carbon signals, it was necessary to obtain the long range 'H -13C correlations. These were ob tained by an H M Q C experiment [8] (Fig. 2 ) opti mized for a coupling constant o f 9 Hz. Connectiv ities to methyl groups are particularly intense The results are summarised in Table II . Using this analysis, previously tabulated values of structurally related steroids [9] , and selective heteronuclear decoupling, we were able to assign 13C N M R spectra o f all intermediates isolated dur ing this work (Table III) , as well as the isoxazolinic steroids 14 and 15 derived from 10 and 11.
Experimental
Mps (uncorrected) were determined on a FisherJohns apparatus. *H and l3C N M R spectra (Varian XL-100-15) were determined at 100.1 and 25.2 M Hz respectively in deuteriochloroform, unless otherwise indicated. Chemical shifts are expressed in ppm downfield from internal tetramethylsilane. MS were performed on a Varian M at CH 7-A in strum ent. Two-dimensional spectra o f Danazol (13) were recorded on a modified NT-500 spectro meter operating at 499.84 MHz for protons and at 125.70 M H z for 13C nuclei.
M olecular mechanics calculations were per formed with the PC-M odel (version 2.0) and M M X 88 program s (Serena Software).
17a.-Ethylandrost-5-en-Sß, 17ß-diol (4)
A flask containing a solution of J 5-androsten-3/?-ol-17-one (2) (1.01 g, 3.50 mmol) in dry tetrahydrofuran (140 ml) and ethylbromide (1. 
17a.-Ethylandrost-5-en-nß-ol-3-one (5)
Through a solution o f sterol 4 (0.500 g, 1.57 mmol) in acetone (200 ml) nitrogen was bubbled for a period of 20 minutes to remove oxygen and the solution was cooled to 0 °C. Jones reagent was added dropwise (0.44 ml, 1.18 mmol). After the addition was complete the mixture was stirred for further 5 minutes. The tem perature was kept at 0 °C while nitrogen was bubbling through the reaction mixture. Blowing nitrogen through sol vents before and during oxidation was crucial to optimize yields and to minimize form ation of side products. The mixture was treated with a saturat ed solution o f sodium hydrogen sulfite (50 ml) and extracted with ether. The combined organic phases were washed with a solution o f sodium hydrogen carbonate, water, dried (sodium sulphate), and evaporated under reduced pressure. The residue was chrom atographed on a silica gel column using dichlorom ethane as eluant. Two m ajor fractions were collected. The first gave the enone 5 (0.347 g, 70%), m.p. 121-122 °C (from methanol). 
17a.-Ethylandrost-4-en-17ß-ol-3-one (6)
Using hydrochloric acid vapours. Com pound 5 (0.300 g, 0.95 mmol) was dissolved in acetone (50 ml). Through this solution, hydrochloric acid vapours were bubbled until tic analysis showed that no starting material remained. After this, the solution was concentrated to dryness affording the desired com pound 6 (0.300 g, 100%). The reaction was carried out at room tem perature and was complete in about 10 minutes.
Using basic alumina. A solution of com pound 5 (0.300 g, 0.95 mmol) in a mixture of hexane-benzene 7:3 (150 ml) was shaken with basic alumina (15 g) for 1 h at room temperature. The alumina was filtered off and washed three times with ace tone. The combined organic extracts were evapo rated to dryness giving com pound 6 (0.300 g, 100%).
2-Hydroxymethylene-17a-ethylandrost-4-en-l 7ß-ol-3-one (7)
The reaction was conducted under dry nitrogen atmosphere. Isopropylcyclohexylamine was dis tilled from N a under reduced pressure before use.
To a cold solution of isopropylcyclohexylamine (0.26 ml, 1.56 mmol) in 0.6 ml o f dry T H F was added «-butyllithium (2.2 M solution in hexane, 0.68 ml, 1.50 mmol). After this mixture was stirred at 0 °C for 15 minutes, com pound 6 (0.190 g, 0.60 mmol) in 3 ml of T H F was slowly added and the resulting solution was m aintained at 0 °C for 90 minutes. H M PA (0.210 ml, 1.20 mmol) was added and after 10 minutes at 0 °C, ethylformate (0.480 ml, 6.00 mmol) was rapidly added. The reaction mixture was allowed to warm to room tem pera ture and m antained for 3 h before being mixed with a 2 N hydrochloric acid solution and extract ed with ether. The organic extracts were washed with water, dried, and distilled under reduced pres sure. The crude reaction mixture was purified by column chrom atography (silica; dichloromethanelight petroleum, 9:1) yielding com pound 7 (0.186 g, 90% ) as a yellow oil which did not crys tallized, and was used directly for the next reac tion; <SH 0.91 (3H , s, 18-Me), 0.97 (3H, t, J 1 Hz, 21-Me), 1.05 (3H , s, 19-Me), 5.78 (1H, br s, 4-H), and 7.38 ( l H ,b r s , 2'-H).
2-Hydroxymethylenecholest-4-en-3-one (10)
The reaction was performed with cholest-4-en-3-one (0.300 g, 0.78 mmol) under the same condi tions as previously used for 7. Purification by col umn chrom atography (silica; dichloromethanelight petroleum, 
2-Hydroxymethylene-5a-cholestan-3-one (11)
The reaction was perform ed starting from 5a-cholestan-3-one (0.260 g, 0.67 mmol) as described for 7, affording the 2-hydroxymethylene steroid (11) (0.270 g, 97%), m.p. 178-179 °C (from acetone-methanol). 
17a-Pregna-2,4-dien-[ 2,3-d]isoxazol-17ß-ol (1)
A solution o f com pound 7 (0.250 g, 0.73 mmol) in ethanol 95% (3.5 ml) was treated with stirring with sodium acetate (0.058 g, 0.71 mmol) and hydroxylamine hydrochloride (0.053 g, 0.76 mmol) in acetic acid (1.2 ml). The reaction mixture was refluxed for 1.5 h under nitrogen. After that, it was treated with w ater (3.5 ml) and extracted with ether. The organic layer worked up in the usual m anner, afforded a yellowish oil which after col um n chrom atography (silica; dichloromethanelight petroleum, 8 :2) yielded com pound 1 (0.216 g, 87%), m.p. 147-148 °C (from acetonelight petroleum) (lit. [12] 
Cholesta-2,4-dien-[ 2,3-djisoxazol (14)
The reaction was carried out using 10 (0.150 g, 0.36 mmol) as starting material following the pro cedure described above. The crude product was subjected to column chrom atography (silica; dichlorom ethane-light petroleum, 7:3) yielding isoxazol (14) (0.134 g, 90%), m.p. 112.5-113 °C (from m ethanol). 
